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Method in sequential winding stations and production line com prising 
sequential winding stations 

The invention relates to a method in sequential winding stations, which 
5 method is presented in the preambles of the appended claims 1 and 7. 
The invention also relates to a production line comprising sequential 
winding stations. 

The production of paper from pulp to finished paper may be composed 

10 of several sequential winding and unwinding stages in which the 
continuous paper web passed from the preceding processing stage is 
reeled around a reel spool to form a machine reel, and this machine 
reel is unwound again at the unwinding stage to pass the paper web to 
the next processing stage. A typical example is a so-called off-line 

15 production of coated paper grades, in which in the paper production line 
i.e. in the paper machine a continuous web of several metres in length 
is produced from fibrous pulp, which web is reeled in the reel-up in the 
terminal end of the paper machine to form a machine reel. Several reel- 
ups have been presented in the patent literature, and reference can be 

20 made for example to the European patents 483092, 483093 and to the 
international patent publication WO 95/34495. In such winding stations 
a continuous web passed from the preceding sections of the machine is 
reeled around a reeling axle i.e. a reel spool, which is a roll of several 
meters in width, dimensioned with respect to the size of the reel in a 

25 suitable way and supported in the winding station by its ends with a 
suitable supporting structure. The winding stations operate 
continuously, wherein a new reel spool is brought to the reeling station 
without reducing the speed of the preceding machine, and the paper 
web is guided around a new reel spool by using change methods for 

30 which numerous patented solutions have been developed. Similarly, 
patented solutions have been developed for the ways of arranging a 
loading (linear load) between the reeling cylinder guiding the web and 
the reel. 

35 In the unwind, the machine reel reeled in the preceding stage is 
unwound, and a winding station of this type is presented for example in 
the Finnish patent 100323 and in the corresponding US patent 
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5709355. The unwind of a coater presented herein operates 
continuously, wherein a new machine reel which is brought to the 
unwind is joined at fuli speed to the paper web of a machine reel that is 
becoming empty, by means of a splicing device. The unwind is used in 
the beginning of off-machine coaters to lead the web wound up in the 
preceding winding station from the successive reels to the coating 
process. The preceding winding station can be a so-called rereeler in 
which the reel reeled in the reel-up of a paper machine is unwound and 
wound up to form a reel which is suitable for the finishing process. 

In the end of the off-machine coater there is again a reel-up in which 
the paper web passed from the coater is reeled around the reel spool 
again to form a machine reel. 

15 In order to implement the continuous operation, the change of the reels 
in the reel-up and in the unwind should proceed without problems, and 
these functions are the most critical stages in the continuous winding 
up or unwinding. Because of this, it would be advantageous to produce 
machine reels as large as possible to reduce the number of changes. 

20 This is restricted by the heavy weight (several tens of tonnes, in wide 
machines typically over 50 tonnes) of the reel, and the existing 
constructions which are dimensioned for particular maximum diameters 
of the machine reel. 

25 Heretofore, attention has been paid to single winding processes 
(winding up, unwinding) and their problems. 

Conventionally, in lines producing coated paper grades, for example in 
an LWC-paper line provided with a separate coater, machine reels of 
30 equal size are reeled in the reel-up of the paper machine and thereafter 
in each reel-up process in accordance with the requirements set for the 
customer rolls of the slitter-winder. 



Especially in lines producing coated paper grades, as for example in 
the above-mentioned LWC line, it is difficult to modernize the winding 
stations in such a way that the diameter of the reel is increased 
throughout the entire line, because in that case all the reel-ups 
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unwinds, cranes, reel spools (nearly 100 by number) and storage rail 
arrangements have to be modernized. Similarly, inside a factory the 
lifting height might restrict the growth of the diameter at some points. 
j^^Thus, when compared to the attained advantages, it is not lucrative to 
5 increase the diameters of the reels, even if new winding station 
constructions provided the possibility for this. 

The purpose of the invention is to eliminate the aforementioned 
drawbacks and to present a new reeling concept in a production line 
10 comprising sequential winding stations. To attain this purpose, the 
method is primarily characterized in what will be presented in the 
characterizing part of the appended claim 1 . 

The invention utilizes the short circulations of the reel spools between 
15 the reeling-up and unwinding stages. Thus, the reel spools in the 
production line are dimensioned to be different in size, and it is possible 
UJ to use a different size in each circulation. Similarly, it is possible to 

!f dimension the winding stations for reel spools of different sizes, and for 

[r maximum diameters of the reel. Heretofore, it has been natural to use 

20 reel spools of equal size in the entire production line, wherein they can 
E be utilized anywhere. 

m The invention is also characterized by the facts stated in the 

p characterizing part of the appended claim 7. By reeling larger quantities 

?= 25 of paper in the first reel-up than in the second reel-up. which is located 

at some point after the first reel-up in the production line, it is possible 
to reduce the number of changes in the beginning of the line. 

The invention enables a suitable modernizing solution for the winding 
30 stations in the production line, by means of which a greater advantage 
is achieved with smaller investments. Thus, it is only necessary to 
modernize the winding stations in the beginning of the line, such as the 
reel-up of the paper machine and the rereeler and the unwind of the 
coater for paper for the part of the maximum diameter, and possibly the 
35 winding stations therebetween. In addition, new, bigger reel spools (20 
to 30 by number) are required in this interval as well as a possible 
additional capacity of one crane. Between the paper machine and the 
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coater for paper the circulation of the reel spools functions completely 
independently, i.e. the new rolls remain only within this interval. 

Similarly in lines where coated grades are produced with on-line coating 
5 in a paper machine, it is possible to modernize the reel-up of the paper 
machine and arrange new reel spools at least in the area between the 
reel-up and the rereeler. 

^_ A^ eF b 650r ' i P ri0 * 0PThFPeau)i/ifc5 

In the following, the invention will be described In more detail with 
1 0 reference to the appended drawings, in which 

Fig. 1 shows a method and a production line according to the 
invention, 

Sj 15 F '9- 2 shows a second possible production line, and 

ass, 

J^j F| 9- 3 illustrates the circulation of the reel spools in a side view. 

0<-2 jsVeTft'\U5j> Des<Xi>Tfoi0 of The P£rperr*.p efoBoPimenTS 

ih "9- 1 illustrates a paper production line according to the invention in a 

20 schematical top view. The line comprises the following sequential parts 

\£ °f tn © production and finishing process for paper. 

Cm — a paper machine PK, which produces from fibrous pulp a 

[=J continuous paper web which fulfills particular quality 

25 requirements, 

— a reel-up KR1 of a paper web which is arranged to reel the 
continuous web passed from the paper machine around the 
reel spools to form successive machine reels, 

— a rereeler VR which is equipped with an unwind and a reel- 
30 U P. and which is arranged to unwind the machine reels 

formed by the reel-up KR1 and to form machine reels 
suitable for the finishing process from the unwound web, 
wherein it is possible to remove paper of bad quality at the 
/ same time and to joinjfte so-called web break reels coming 

J 35 from the paper mafei together to full-sized machine reels, 
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— an unwind AR of the finishing machine for paper, which is 
arranged to unwind the machine reels and to splice the 
webs of successive machine reels together, 

— a finishing machine JK for paper, which receives a 
5 continous web from the unwind AR and conducts a finishing 

treatment, such as coating, for the paper, which is important 
in view of the quality of the end product, 

— a reel-up KR2 for the finishing machine JK for paper, which 
is arranged to reel the continuous web passed from the 

10 finishing apparatus around the reel spools to form 

successive machine reels in a similar way as the reel-up 
KR1 of the paper machine, 

— an unwinding device AL. such as a slitter-winder, which 
unwinds the machine reels formed with the preceding reel- 

15 up KR2 and forms customer rolls thereof which have 

suitable dimensions for the end use of the product. 

In the paper machine, the rereeler and the finishing machine a full-width 
web is processed, the width of the web corresponding substantially to 
20 the production width of the paper machine. This web is divided into 
narrower webs in the slitter-winder after the unwinding to form customer 
rolls of particular width. 

In Fig. 1 , the finishing machine JK is a coater for paper, a so-called off- 
25 machine coater, which is marked with the letter combination PPK. 



In the paper machine, machine reels are reeled from the paper web 
passed from the production process, the weight of the reels being 
typically over lOvtonnes, depending on the amount of full-width paper 
30 web to be reeled. 

A separate circulation of the reel spools is arranged between the reel- 
up KR1 of the paper machine and the unwind AR of the finishing 
machine for paper, and it is illustrated with arrows TK1. From the 
35 unwind AR of the paper finishing machine JK, the reel spools are 
returned to the reel-up KR1 of the paper machine PK, wherefrom they 
travel inside the machine reels back to the unwinder AR. Because this 
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first part of the paper production line has a separate circulation of the 
reel spools, the reel spools can be different, and they advantageously 
have a larger diameter than the reel spools employed in the terminal 
end. In the terminal end, i.e. between the reel-up KR2 of the finishig 
machine JK for paper and the unwinding device AL following thereafter, 
there is a separate circulation TK2 of the reel spools. 

Similarly, the winding stations KR1, VR and AR preceding the finishing 
machine JK for paper can be dimensioned for larger machine reels, 
which contain advantageously at least a double amount of paper when 
compared to the machine reels formed in the reel-up KR2 after the 
finishing machine JK for paper. This reduces the number of changes 
conducted in the terminal end of the paper machine PK and in the 
beginning of the finishing machine JK for paper. Thus ft is also possible 
15 to attain more running time between the changes, and thereby more 
capacity in the rereeier VR. 



In lines whose principle complies with Fig. 1 , it i s only necessary to 
modernize the winding stations KR1, VR and AR and possible other 
constructions in the beginning. After the modernization, a double length 
or another suitable larger than previously length of paper is run 
between the paper machine PK and the finishing machine JK for paper, 
such as a coater for paper, to form a machine reel, wherein the splicing 
operations of the finishing machine JK and thereby also the risk for 
25 break (splicing + leading through the splices) is halved and reduced in 
a corresponding proportion. For example in a coater for paper with four 
stations, one break typically lasts about an hour and Includes cleaning, 
washing and taU threading. The efficiency of the coater for paper can 
be considerably improved with this arrangement also in other respects. 
30 because the greatest production is attained and the production control 
is easiest with an even operational run. It is possible to produce big 
machine reels in the reel-up KR1 in the terminal end of the paper 
machine PK with the help of the new reeling technique and the new reel 
spools. At the same time, the total output of the line is increased by 
means of the improved reeling efficiency (bottom and surface broke is 
reduced in the reel up and the rereeier of the paper machine, change 
breaks are reduced). Modernization is restricted to a smaller area in the 
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factory, and the remaining sections after the finishing machine JK for 
paper, such as a coater for paper function in a similar way as before. 
Thus, the same number of changes as before is conducted in the reel- 
up KR2 of the finishing machine JK. because the sizes of the machine 
5 reels in the terminal end of the entire line remain unchanged after the 
modernization. 

In Fig. 1, the finishing machine for paper is a coater for paper. Fig. 2 
shows another possible line in which on-machine coated paper is 

10 produced with a paper machine PK. Thus, the circulation TK1 of reel 
spools of different dimensions is effective between the reel-up KR1 and 
the rereeler VR. After the rereeler, the finishing machine JK is an off- 
line calender, such as a supercalender (marked with the letter 
combination SC), which is provided with an unwind for unwinding the 

15 web from the machine reel and guiding it through the calender and a 
reekip for gathering the calendered web on the reel. After the off-line 
calender there is an unwinding device AL, such as a slitter-winder, in 
which the machine reel reeled up in the off-line calender is unwound 
and customer rolls of suitable length are formed thereof. The unwinding 

20 of the off-line calender is not continuous, and, as can be seen in Fig. 2, 
there may be two or more calenders and slitter-winders next to each 
other. The reel-up KR1 utilizes reel spools with a larger diameter, and it 
is used for forming larger machine reels than those formed in the 
rereeler VR, whereafter the circulations TK2 of smalier diameter reel 

25 spools are effective between the rereeler and the off-line calender and 
between the off-line calender and the unwinding device AL. With the 
rereeler VR smaller reels a reeled, for example two small machine reels 
from one large machine reel. In the modernization, it is sufficient that 
the reel-up KR1 of the paper machine PK is modernized for the part of 

30 the maximum diameter, and new, larger reel spools are disposed 
between the reel-up KR and the rereeler VR. 

Furthermore, Fig. 3 illustrates in a simplified manner the two different 
circulations TK1 and TK2 of the reel spools, the diameters of different 
35 sizes of the reel spools T1 and T2 transferred therein, as well as the 
machine reels R of different sizes travelling in the circulation. Between 
the rotations there may be any finishing machine JK for paper. The 
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machine tar paper ,s such . machine t0 ^ n J 
contmuously passed from its unwind AR. with -flying- changes from the 
success™ machine reels by splicing the webs of difLnTTeels 
f^'nT " u " wa V-^^ng me paper web ,o the cotter 

Zll JT T' inV9n,l0n 3,80 be used in situations 
where the paper web .s passed from the machine reels R to the 
hn.sh.ng machine JK In such a way that the webs of different reels are 
passed separately from each other, wherein there is a pause d 
me successive runs of me web. Especially in me lattercase in wS 

orculaaon TK1 of me larger reel spools T1 can be effected only 
b«weer. the reel-up KR1 of the paper machine and the reVeefer m 
Preceding me finishing machine JK, in a manner oJSJdTJT 
andjarger machine reeis R are reeled up and unwound within th* 
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The new reel spools can have a diameter which is at least 25 % 

lZTT°™ ly 3t ' eaSt 35 % ,ar9er ^ diameter of the old reel 
Z L« 30 rT ° f 9 Sultab,e Cloning of the new and o7d 
reel spools and machine reels, it is possible to present the foilow.no 
values, which do not restrict the invention- 9 



25 



Old(T2) 

diameter of the reel spool 

diameter of the machine reel mm 

length of the paper on the reel abo*7o"Z 



700 mm 
2400 mm 



1300 mm 



30 



New(T1) 

diameter of the reel spool 

diameter of the machine reel «« n m « 

tengm of me paper on me reel aboutmokm 

The invention is not restricted solely to me alternatives presented 
above, but it can be modified within me scope of me invent- 
Presented in the claims. In Fig. 1, the circulation TK1 ZSZTJZ 
of Afferent dimensions can be arranged between me papeTmac^ine 
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reel-up KR1 and the rereeler VR, and a separate circulation may be 
provided between the rereeler VR and the unwind AR, the reel spools 
of which have the same dimensions as those in circulation TK1 . Thus, 
the same advantage is attained in the unwinding. The circulations can 
be arranged freely according to the situation, because the same reel 
spools can be used anywhere in the area between the reel-up KR1 and 
the unwind AR. Furthermore, in Fig. 1 broken lines illustrate an off-line 
calender, such as a supercalender SC, located after the reel-up KR2 of 
a coater PPK for paper, wherein a separate circulation TK2 of the reel 
spools may be provided after the reel-up KR2 and the off-line calender. 
Also in this line, there may be several calenders and unwinding devices 
AL following thereafter, located in parallel relationship in the way shown 
in Fig. 2. In the line, there may also be other treatment devices known 
in the field, and it is possible to use suitable placement solutions of the 
devices therein, while the basic principle of the invention remains the 
same. 

It is also apparent that, irrespective of the size of the reel spools, larger 
reels are reeled in the winding station located at an earlier position in 
the line (the first reel-up) than with a winding station located later in the 
line (the second reel-up). Thus, the advantage is attained that in the 
beginning, before the second reel-up, there are fewer reel changes in 
some reeling up process and at least in the unwinding process 
following this reeling up process. The reel spools in the line can also be 
equal in size, provided that they are suitable for the larger reel size. 
Larger reels, preferably at least with a double amount of paper, can be 
used for transferring the paper between the reel-up KR1 of the paper 
machine and the unwind AR of the finishing machine. It is also posstole 
that larger reels, preferably with a double amount of paper, are reefed 
not earlier than in the reel-up of the rereeler VR and unwound in the 
following unwind AR of the finishing machine JK, for example in the 
unwind of the coater for paper PPK or in the unwind of the 
supercalender SC, the reels to be reeled in the second reel-up in the 
terminal end thereof being again smaller (the reel-up in the coater PPK 
for paper or in the supercalender SC). Thus, it is possible to arrange 
the circulation of larger reel spools only between the reel-up of the 
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rereeler VR and the unwind AR of the finishing machine JK, if it is 
necessary to use larger reel spools for larger reels 




